. Inter (Part-I) 2019 


Mathematics 


Group-l PAPER: I} 
Time: 2.30 Hours | (SUBJECTIVE TYPE) Marks: 80 
SECTION-1 | 
a a a 
2. Write short answers to any EIGHT (8) questions: (16) 
(i) Prove the rule of addition “ — ase 
Ans4 Now, 2,2 
epee! 
“aio b. - 
1 
=(atb).¢ 
~a+b 
;. e 


(ii) Find the multiplicative inverse of (/2, ~\5). 
EXE inverse of (./2, +/5), a =-J2., b = +5 is given by 


ar RP We me) ees 25s) 


- (2 a 
=|>, 
(iii) Express the complex number 1 + inf3 in polar form. 
Step-t: 


Put rcos@=1andrsing =V3 


Step-l: 
P= (1)? + (V3) 


=> e=ai+3=4 => r=2 
Step-il: 


Q e tag 83 = tan {3 = 60° 


Thus, 1+ n/3 = 2 cos 60° +i 2 sin 60° 
(iv) Write the power set of {a, (b, c}). 
Let A = {a, (b, c}} 


— | 


Scanned with CamScanner 


Power set of Ais 


P(A) = {¢, {a}, ({b, c} ), (a, {b, 6) }} 


(v) Show that the statement p— (pv q)is tautology, 
First we will construct truth table for p-> (pv q) 


Fe 
a0 oe er ee ee 
i2t o 
Since all the possible values of p> (pv q) are true. 
Thus p ~» (p v q) is a tautology. . 
(vi) Prove that the identity element e in a group G is 
unique, 


Theorem: 


“Th 


Tl 


If (G, X) is a group with e its identity, then e is unique. 

Proof: | : 
Suppose the contrary that identity is not unique. And let 

e’ be another identity, 
e, e' being identities, we have 


e'Xe=eXe'=e' (eis an identity) (i) | 

e’Xe=eXe'=e (e’is an identity) (ii) | 

Comparing (i) and (ii), y ! 
e’=e 

Thus the identity of a group is always unique. 


(vil) A= A 7 and A?= - eh find a and b. 


Dat ee we 
, a jt) AM) | ; 
a(1) + b(a) a(-~1) + b(b) 


_j1 OO] . [1-@ -1t-b =(( 4 
Now A?=| 4 «| ™ es | Oo 1 
Comparing corresponding elements, we get 
1-a=1 Si a=0 


{ 
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~f, 


5| 44-5) = 1 


x, then show that A? 


and -1-b=0 z b 
Thus, a=6. be-t 
5 -—2 : 
ivi} 'B=| 3 -1 , find cofactor B,,. 
‘ ih 1-2 % a 
aie. bee : 
E> 2, 24) | 
(ix} if Ais a skew-symmetric matzi 
is asymmetric matrix. 


F w= (Az)t 


(t} 


(x) 


EE Put 


(x3) 


(}) LetA be symmetric, so At = 


=A AY =A AT=A.A= Az, 80 AZ is symmetric, 


Let A be skew-symmetric = A'=-A 


mf ft 
Ss, A? is skew-symmetric. 
Solve x? —10 = 3x1, 


y* - 10 = 3y 
y* —3y -10=0 
(y -S)y #2) =0 
y= -Z5, : 


\ 


—_ 


If a, B are the roots of x - 
that (1+ a)1+6j)=1-c. 


c 
or 


Now we wil prove that 


1+ a4 -~Bp=t-c 
LHS. =(t + «(1 + fy 


=(A AJ =A AL=-A, -A= +h? 


x’ =y, then the given equation becornes 


px -p-~o=0, then prove 
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——--  as 


=1+a+BP+ap 
1+(a+P)+oaB 
t*pCp-¢@).« . ee 
> =14#p+p-c=1-c=RHS. 82 oo 
Thus (1+a)(1+P)=1-c sageee | 
(xii) Discuss the nature:of roots of th Reston ‘3 -5x+6=0. . 
Ans2 Here, =1,b ses a6 : 
Disc. = p= +b? = 4ca = 25 — 4(6)(1) = 25 - 24=1 


. 


* \e 


_ _—Since (i) D'> 0, and it is a perfect square, so the roots 


are rallonal and unequal. 


(i) Define proper fraction. - ; ; “% 


[Ans@ A rational fraction = is called a “Proper Rational. | 


- Fraction if the degree of the polynomial P(x) in the numerator - = * 
-is less than the degree of the polynomial. Q(x) in the - 
denominator. For example, ——~ No and 3 ox" are PERE! 
'X+1'x2+4 -1 
‘fational FESO or proper fractions. -- : 
— 10x +13 A. .B ee 
+ aE Rape ka Pie gs fine 
value of A. | 3 


mAns2 The factor x2 ~ 5x. + 6 in the denominator can ibe 
factorized cha its factors are x — 3 and x-2. 


=10x+13 x? 10K413 ee 
ce Sx) T= DK =2KES). . is 
‘Suppose ot Lt al lie OR = Sa 


(x = 1)(x— 2)(x-3) x-1."x-27*x-3 
—* x- 10x + 13= = A(x - 2)(x - 3) + Bx T= 3) + C(x --1)(x - 2) 
which is an identity in x. 
Putting x = 1 in.the identity, we get | 
: UP 10(1) +13 =A(1 -2)(1- ~3)+B(1- - 1)(1-3)+C(1- Nit - = 2) 
= EN el oe A(-1)(-2) + B(O)(-2) + C(0)(-1) 


A=2 
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a A B 


(iy (x — a)(x — b)(x —c) = x-a’ x-b “7-6 ’ 
value of B. 
Anse x __A B C 
Let x= alx-bix-¢) x—a x=bx-c (1) 
x _ Alx— b){x - c) + B(x — a)(x - c) + C(x - a){x - b) 
~ (x= a) b=)” (x ~ a)(x - b)(x ~¢) 


=> x=A(x—b)(x - c) + B(x — a)(x —c) + C(x -a)(x-—b) (2) 
Put x =a in eq. (2), we have 


Put x=b in eq. (2), we have 


Put x=cin eq. (2), we have 


c=C(c-a)(c-b) = 


Putting the values of A, B and C in eq. (1), we have 
x a 
(x - a)(x- bYx-c) (x ~ alla-by\(a- c) \ (x — b)(b — a)(b - ¢) 
fe 
5 (x - c)(c ~ a)(c ~ b) 


Hence partial fractions are 
a at a ee ee 
(a - b)(a - cx - a) 5 (b - ab - cx -b) 7 (Cc - a)(c ~ b)(x ~ c) 


| 1 1 1 
r (iv) If the numbers k'2keq and 4k 4 are in harmonic 
sequence, find k. 
t 1 1 
4 Ans, K'2k+1'gk—-7 aeinHP. 
=> K,2k+1,4k-1areinAP. 


d= (2k + 1)~k = (4k - 1) - (2k + 4) 
2k+1-k=4k~1-2-1 


=> ket=2k-2 
=> 2kK~2~k-1=0 


K-3=9 
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=> keg te. ra a ose 
(v) Find sum of infinite geometric series 241+ 0. 5 + --., 


EGS Given 24+140.54.. 
Here, a=2,r x i 
Using sum formula for infinite geometric series, 


(vi) Define geometric mean. 


Ans4 A number G is said to be a geometric mean (G. M.): ’ 
between two numbers a and b, ifa, G, b are in G.P. Therefore, 


Geb _, Gteab = G=4ab | ek 
(vii) If 5, 8 are two A.Ms between a and b, find a and b. 
EXIE> Given that 5, 8 are two A.M’s between a and b. 
nh a, 5, 8, bare'in AP. 

Also, . A, =a+d As te S-a 
=> 5 = a+(5-a) (1) Also d= b -- 8 (Difference) 
or 5=at(b-8) (2). Ce 

Subtracting (1) from (2), we get. 


a+b-8-5=0°°. 
or atb-13=0 a tah, Pet . 
“or atb=13 > | ‘. (i) , 


and A,=A,*+d . 

=> §8=5+(b~8) , ) 

or 8=b-3 or - b=8+3 or, b= 11 
Putting b'= 11 in equation (i), | | 


a+11=13 
az 13= 11 
3 


Hence a=2,b=11_ 
AT ifs 41 at ‘ t 2ac 
(viii) a’ bp and — are in A.P, show thatb=2 7: 


a 
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n-t=t_t (As difference is same in AP.) 
ae ee 
b bac 
2_cta 1 atc 
— 5° ae >.  b” Zac 
=> _. 2ac 
atc 


{ix) Priva that"C,="C. 


EX if from n different objects we select r objects, then (n — r) 
objects are left. 
Corresponding to every combination of r objects, there is 
a combination (n —r) objects and vice versa. 
~ Thus the number of combinations of n objects taken or 
at a time is equal to number of combinations of n objects taken 
(n- oF at a time. 
"C= "C,. 


(x) — Expand (1 + a up to 3 terms. 


AnsS a- | 7 , 3(3-1) 


2x)'3 = 1+ 4 (-2x) + We: Bal (-2x)? + °..... 


Putting x = 0.1 in the sa sel we have 


(1 - 2(0.1))" = 1 -$ (0.1) - (0.1)? ... 


0.2 0.04 
(1.~0.2)'9 = 1-"4"- “Qo 


(0.8)"3 x 1-0.6666-0,00444 * 
0.8)" ~ 0.9289 
(xi). Evaluate 3/30 correct to three nivens of decimal. 


ESB == 330 = (30) = (27 + 3)" 


\ 


| 
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ho 


=3{i+ 03704 ~ 001372] = 3[1.035668] = 3.107004 
Thus 4/30 = 3.107 | 
(xii) | Check whether the statement 5° — 2" is divisible by 
3 for n= 2, 3 is true or false. ; 
EX For n= 2, we have , 
59 99 = 5%_22=25-4=21 
jt is clearly divisible by 3. ~ 
For n=3 
5. 98 = §3 29 = 125-8 = 117 
which is clearly divisible by B: 
n= 2, 3 is true. % 
4. | Write short answers to any NINE (9) questions: (18). 


(i) Find r, when /= 56 cm, 6 = 45°. 


IN> 1=56 cm, 9 = 45° Ce ee radians | 
pba god. 7 
io ie = 71.27 cm ' 
14. ra 
(ii)- _ Find the values of all trigonometric functions for 5 Te 
Ansa 15 n=(7(2 2) +7) 


The values of the trigonometric functions of the angle -15 x 
are seme es the values of the trigonometric functions ofthe anglez. 
sin(-15x)=sinx=0 © cos(-15n)=coSn=-1  - 
tan (-1§ x) = tan x = undefined. cot (-15 z) = cotz=0 
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'* 


a 


sec (-15 x)= sec n=-1 
cosec (—15 m) =.cosec x = undefined. 
. 1-sin@ ‘cos@ 
cos@ ~1+sin@° 
1-sind : 
Mansy LHs— aon . 
Multiply and divide by1+sin@ ~ 
_.(1-sin 6)(1+sin 6) | 


cos 0 (1 + sin 6) 


(iii) Prove that 


1 sine 8 — . . eee * Cn @ +.cos? oN 
cos 8(1+sin 0) cos 0 (1 + sin 0) cos”. = 1 - sin? 0, 
vt) ie it 3 08 6 | 
(1+ sin 6) . ‘RH. ey . 
(iv) Express the difference cos 70 - cos 50 as product. 
ae Anse 70+0 . 70-0 
| | -Cos 76 — cos 0 = -2 sin" Q, Sin 
Ea ee ee ee = -2 sin 40 sin 30 
P 1 SO _ nt. ae, 
(v) rove sina. = 9 
: o1-—cosa 
E> | me a ~ . sina 
aes ain 


" 
it 


2 = S cos a cos = 
2 2 2 


tang =RHS. 


ane (vi) - Find the value of cos 105° MINOR using ehiculaters 


ESE cos 105° = cos (45° + 60°) * | 
_ = >. =¢os 45° cos 60° ~ sin 45° sin | 60° 


4:4 NB 
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(vii) Find the period of 3 sin =. 
mS -- 3 sin = 3 sind (2x +2 x) 
=3 sin £ (2x + 10) , ; 
Hence period of 3 sin. Sis 10 x 
4411 2 


(viii) With usual notations prove that+>=—+—+ . 
= o re ee 


fs 
le 2 BE By 
he eS 
Ss-a s-b s-c 
S—a s-—-b s-c ° 


SF 4 2 5p Soe 4g 
A” A : 


A 
1 at+btc 
R.H.S => (3s — 2s) As s 5 
1 7 2 A 
=A: S= Af As 1=5 
a ae S | : : 
{ix) Define in-circle of the triangle ABC. a ». 


EG The circle drawn inside a tnangle touching its three 
sides is called its inscribed circle or in-circie. Its centre, known as 
the in-centre, is the point of intersection of the bisectors of angles of 
the triangle. Its radius is calied in-radius and is denoied by r.: 

(x) State the law of tangent. (any two) 


Ans4 

| a—B 
ee 
. 24D tan 238 ; 
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FO rg ncn ee ee cr ne rn te a 


an #51 


(xi) | Show that cos (2 sin“? x) = 1 — 2x?. 
ANS, L.H.S = cos (2 sin x) . 
Let, sin'x=0. 
So, — *=c0s20 
= cos? @ - sin? 8 
= 1 —sin? 9 — sin? 6 


=1-2sin?0 ° 
= 1-2 (sin 6)? 
After “putting value of 6 


= 1-2 sin* (sin (9) 
el =1-2j{sin (sin? (x)? 
As* > sin[sin’(®)}=6 } oa 


= 2x 
=| — 2x? 
=R.H.S "af he 
7 4 
(xii) Solve the e equation for 0 € [0, x] cot? >= a 
; | SP) 
Ans aaa cot? @=3 
+24 _4 | 2 "3 ¢ 
tan?9 , 3. re tan oA 
i ao": :* 
tang 282 
B.. ee 
tan As tan 0 = 2. 
z V3 
8= ois 9=ton 
| = 0.7137 - or 40.99 =-0.7137 = -40. oC 
Derived fx tan = xn '  wherenez — 
” §=0.71372. .-° ‘9 =-0.7173 + nx 


=(40.9°+nn) 0=(-40.9+nz) 
_ S.S = {4 40.9 + an} 
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(xiii) Solve the equation for 6 € [0, x] 2 sin 0+ cos*@-1= 0. 
me Ans, ' 2sin@+cos?@-1=0 
- 2sir@-—(1-cos* 6) =0 
2 sin @ — sin? @= ’ 


sin 8 (2 — sin = 

sind =0 2-sind=0 Ee 
0=sin10. : 2=sin0@ ) 
O.= 0.4: *"+ § impossible 


a. as |sin 0] < 1 ‘ 
Thus, the answer will be 0, z. : 
1. . +SECTION-II 
‘NOTE: Attempt any Three (3) questions. 


Q.5.(a) IfGisa group under the operation “X” and a, b e€ - 


G, fi nd the Solutions of the equation: : (5) 
(i)aXxe b (i)xXa=b _ 
EXE Given thata*x=b a Se | 
(i)aXx=b - (i)xXa=b 
Pre-multiplying by a~’, we have Post:multiplying by a-!, we have 
(at Xa) Xx-= aXe Pn (x X%a)Xat=bxXat 
{by Associative sea xX(akat)=b kat 
ex x= aX b@: In J... (by Associative law) 
Pope : xk e= bxXa" : 
eD is Capes Soreuel | : i aaa bers, 
ae | which i is desired solution. — 
(b) : if <7 and 10" terms of an HL. P are ret and z ‘ 
| respectively, find its 14" term. Dae = (5) 
1 oO 3! he” ts iy 
ED nip. a, = 3» A107 "21 . 
“A . 
dn AP. a, = 3, aig = ook : 3 
Thus -a,=a+6d => a+6d=a (i) 
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(d-(@) = 
x 21 
6d -Yd=3 “_ 
7 ade B28 
6 
=> “on. 
2 
— d= 
| 2. tg 
Putting d= 5 in equation (i), we get 
a+6(2}=3 
a+t=3 
ee ee 
ind ja ie 
2 
Thus, a=3,ds% 
Now, &,, =a + 13.d— 
152 
=3+13(§) 
_3,26_3+26_29 
"e's. 6° 5 
a4 in AP 
aus in H.P 
Fat a a 
Q.6.{a) Show that | 2 atl a j= (3a+J. (5) 
a a atl 
Adding C, and C, in C,, we have . 
at] a a 3a +i a a 
a ar+l a =i3a?/ ar a | 
a a av/ Ja tl a ari 
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1 a a 
= (3a + /) 4 ati 3a 
. 1 a a+/ 
1aéea | 
=(3a+5;}0 7 OF -(subt. R, from R,, R5) 
~ 10 0 ‘ 


(7.@., R, roe R,, R, a R,) 
= (3a +) (PF ~0)=(3a+ DF =RHS. 

(b) Prove that *'C_+™1¢_ om %C,. (5) 
OTe tia Re ME, lien: 
E> LHS. ="!¢. ae ae 

eat". n-1 

fwatar |r — 1] jn - | 

pyre TE es n-1 

r- 1} \n—-r—4] > [r- 1] (n—r)[n—=r-1] 

Ea eae In - 1] rer , 

F—Tin-r- tle n-rj r= 4 Jn—-r-—ULrin-o 


nin — 1 on ="¢ 
rr — 1 (n — )iIn-c-4 frijn-ry 
= RIH.S, 
Henos "Cat FJ RC. 
ayia) War b Mtlentone aa 0 form the 
equation whose roots are and 5 (5) 
[XS Here a=5,b=-1,c=-2 
fa, B be the roots of ax? + bx + ¢ = 0, then 
a a8 . ae 
ie ce piel ae, "a 6" 7S 
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1 
TH 
"8 
aoe) 
| 
N 
N 


-Sx+P= 0: . | 
me 5X5 = or 2x2 + 3x 45=0 


(b) Use mathematical induction to prove that n! > n? for 
. integral values of n> 4. a (5) 


_ ES c_i For n= = | ; 
| LH.S =n! = 4! = 24 
? R.H.S = n? = (4)? = 16 
4 Clearly 24 > 16 © 
Statement is true for n=4 > 
C-2 Suppose the formula is true for.n =k, 


s ; ie, kl > k2 c Fy . (i) 
C-3. Nowwe want to prove forn=k+41, 
i.e., (k + 1)! > (k + 1)? ‘ ‘(ii) 


“s Multiply by k + 7 on both. sides of (i), weget .- 
(k #1) KI> (k +4) k? ) oe 
=> (k+4)l>(k+4)(kK+ 1) - ok sn vko a’ 
>  (k+1!>(k+ 1? | 
- Hence by the principle of. mathematical induction, the 
statement is true for positive integral values of n: 
Q.8.(a) A railway train is running on a circular track. of 
radius 500 meters at the rate of 30 km per hour. 


Through what angle will it turn in 10 sec? (5) 

Ans Speed of train = 30 km/h | 
30 x 1000 
= 60 x 60 ee as - 8.333 m/s 
=> in one second, train cover the distance of 8.333 m and 
in 10 second, train cover the distance 
= 10x 8.333 m — 
- = 83.333 m 
Now consider the Fig. 
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O = center of circular track 
|OA| = |OB|.= radius of circular track = y= 500 m- 
Now if train start from point A, then in 10 s it cover the 


distance of 83. 333 m (OR you can Say that the aici of arc — 
AB is 83.333 m) so 


Now clearly, we have a eae 
y = 500 m, T= : 83.33 m - 2 aie : 


ae a ‘te 10. => =! 88.333. 9 1666 rad = trad 


-(b) . Reduce sin’ ® to an expression involving only | function - 


of multiples of @ raised to the fil rst power. =(5)*::. 
, | a — cos 20. : eis 
i 2? I te 
aD. ees 
(sin? 0Y? = La = 2 ay 


4 1+ cos? 20-2 cos 20 © 
sin® Q =— OS eV 


Bh ee 1+ cos 4 
a =H + (t+sos-4e) 2 cos 20} 
=4 [Pt eos 40 - aay : 


2 
= S+c0s 40 —4 cos 20 © 
wear 8 


ir sin’ 9 = 3-4 cos 20 +cos 46; 
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z 
Q.9.(3) Prove that Ff, 4518, 4 1, = 8%, (5) 


é LHS. = Vlg t+ fy tf 


i 4 A 4, fs /. f, 
ee se oe at oat 
$-~3°S$-b $-b5 $+~C¢ 43-0 $-% 
lag 12 VAG 
= en a 
(S~ayis-—b} (s—byls-c) (s~cjls- 3) 
= ig 
4 4 = 


Parcs b)” (s-bys-c) (@- os ay, 
2{S- Et ea *8—2) 
. (8 -— ays — dys ~c} ) 
_ Mis ~-(a+b+ cj Ss 
s(s — ays ~ bys - cj ~ | 


A4(3s — 23 : 4 * - 
i ea he pa tthie 


=7xs=%=RHS 
-_-S es 
b) P roa 
(b) Prove that tan A + tan B= tan he: (5) 
EGS tet tartazy |S fnxHa 
and tar Bey tant 


A+B 
=> = U 
x+y =tar 1-AB 
- wilt sles Ate 
B= tan? 4 BB 
“ Pd 
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